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?1? ??
1.1 ?????????
???????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
???????????????????????
? 1.1: ?????????
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? 1.2: ??????
????????????????????????????????????
???????????? 1.1???????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????????????????????
????????????????????????????????????
??????????????????Content-Based Image Retrieval(CBIR) [1]
????????????????????????????????????
???????????????? 1.2??????????? 1.2??????
??????????? jpeg???????????????????????
2
?????????????????????????????????????
??????????????
?????????????????Bag of Visual Words(BoVW) ?????
??????????? [2]???? BoVW ????????????????
????????????????????????????????????
??????????BoVW ???????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????
????????????????????????????????????
?????????????????????????????????????
BoVW ?????????????????????????????????
?????????????????????????????????????
?????????????Region based contrast for salient region detection [3]
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????2???????
????????????????????????????????????
??????????
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1.2 ??????
??????????????
? 2? ???????BoVW????????????????BoVW???
????????
? 3? ?????????????????????????
? 4? ??????????????
? 5? ?????????????????????????????????
?????????????????????????????????
??????
? 6? ?????????????????????????
? 7? ???????
? 8? ????????????????
4
?2? ?????
????????????????????????? BoVW???? (Bag
of Visual Words)????????????????BoVW(Bag of Visual Words)
????????????????????BoVW?????????????
???????
2.1 BoVW?????????
????????????? Iq?????????Iq???????????
??????? S????????????????????????????
????????? BoVW(Bag of Visual Words)?????????? Bag of
Words??????????????????????????????
5
? 2.1: Bag of Words and Bag of Visual Words
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? 2.1?????BoW?????????????????????????
????????????????????????????BoVW?????
??????????Visual Word(???)???????????
??????????????????? SIFT ?????????????
????????????????????????????? visual word ?
visua alphabet??????? 1??????????? visual word?????
?????????????????????????????????????
????????????????????????????????? BoVW
????????????????
Step1? n?????? S?????? 128??? SIFT??? [4]??????
????????k-means???????????k??????????
????Visual Word????
Step2?? Visual Word???????? Ii????????? hi??????
hi???? Visual Word?????? Visual Word??????????
???
Step3?????? Iq??????????S????????????????
2???? I1, I2???????Histogram Intersection??????
??????BoVW???????????????????
? 2.2: BoVW??????????????
??????????????????????
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2.1.1 Visual Words???
Step1??????Visual Words???????????????? 128??
? SIFT?????????????????????????????????
?? k-means????
k-means??MacQueen?Anderberg?Forgy???????????????
???????? 1?????k-means????????????????????
?????? n???????? k??????
Step1????? xi(i = 1 ¢ ¢ ¢n)???????????????????
Step2????????????????????? Vj(j = 1 ¢ ¢ ¢ k)??????
???????????????????????????????
Step3?? xi?? Vj ????????xi?????????????????
???
Step4?????????? xi??????????????????????
??????????????????????????????????
??????????????????????????????????
Vj?????????????????
???????????????????????????????????
????1????????????????????????????????
?????????????????
? 2.3: ???????? k-means???????????
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? 2.3?????????? k-means??????????????????
?????????????????????????????????????
k? 3???????????????????? 6?????????????
????????????????
??????????????? 128??? SIFT?????????????
???k??????????????????Visual Word????
2.1.2 ??????????????
???BoVW???????????????????
? 2.4: ?????????????????
? 2.4????????? Ii???????????????? SIFT????
???????? Step1????? k??Visual Words???????????
???????????????????hi??????hi????Visual Word
??????Visual Word?????????????
??????????????kd?????kd??k-dimensional tree???k
?????????????????????????????????
9
? 2.5: 3??? kd?
? 2.5?? 3??? kd??????????????? 2?????????
????????????? 2??????????????? 4???????
?? 2?????????????????????????????????
??? 8????????????????????????????
kd??????????kd?????????????????????? kd
?????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
???????????????????
???????????????? Step1????? k??Visual Words??
???kd?????????????? Ii????????????? kd??
??????????? Ii???????????????
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2.1.3 ???????????????
Step3????????????????????????????????
??????????2???? I1, I2?????? Sim(I1; I2)?? (2.1)???
Histogram Intersection??????
Sim(I1; I2) =
k¡1X
i=0
min(h1[i]; h2[i]) (2.1)
????????????????????????2.1???????????
??????????????????????hi??????1????????
Ii????????????????0 · Sim(I1; I2) · 1????Sim(I1; I2) = 1
??? 2?????????????????
2.2 BoVW????????????????
???BoVW?????????????????????????????
1. ?????????????????
2. ???????????????????????????????????
??????
1?????????BoVW????????????????????????
Lazebnik? [5]?????????????????????????????
??????????????????Viitaniemi???????????Tiling
mask??? [6]???????????Tiling mask?????????????
????????????????????????????????????
??????????????????????????Yang? [7]?????
????????????????????????????????????
??????????????Visual Words????????????????
?????????????BoVW???????????????Viitaniemi
???????????????Tiling mask????????????
2.3 Tiling mask????BoVW????
Ville Viitaniemi???? [6]??????????????????????
???Tiling Mask ??????????????????BoVW??????
???????
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? 2.6: Tiling mask??
????????????????
Step1??????BoVW???? visual words????
Step2????Tiling Mask????????????
Step3?????????????????????????
Step4?????????????????????????????????
?????????????????
Step5?????????????????????????????????
????
? 2.7: Tiling Mask?????
? 2.7??Tiling Mask?????????????????????????
?????Tiling Mask?? 2.6????? 2£ 2?mask????
????? 2.7?????????????????????????????
????????????????????????????????????
???
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? 2.8: Tiling Mask???????????
? 2.8?????????????????????????????????
?????????????????Tiling mask??????????????
?????????????????????????????????????
???????????????Tiling mask????????????????
????????????????????????????????????
???????????????????
13
?3? ???????
???????????????????????????????????
????????????????????????????????????
?????????????????????????????????
3.1 ?????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????? [8]?????? [9]??????????
? [10][11]???????????????????
? 3.1: ??????????????
? 3.1?????????????????????????????????
?????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????????????????????
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3.2 Region-based Contrast
????????????????????????????????Region-
based Contrast for Salient Region Detection [3]????? RC????????
????????????????????????????????????
????
1?RC?????????????????????????????????
??????????????????????????????????
????????????RC????????????????????
???
? 3.1: RC?????
? Precision Recall
RC?? 90? 90?
???? 75? 83?
2?????????????????
RC?????????????????????
Step1?? 3.2???? Felzenszwalb??????? [12]???? n????
r1; r2 ¢ ¢ ¢ ; rn??????
Step2???????????? hrk ; k 2 [1; n]??????
Step3??????????????????????? S(rk)???????
??????????????
???? Step2? Step3????????????????
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? 3.2: ?????
3.2.1 ??????????
Step3????????????S(rk)??????????????????
?????????????RGB??????1??????????????
????????????????????????????????????
??????????????????????
? 3.3: ???????
? 3.3? 1????????????????????RGB????????
??Red???Green???Blue??????????????????????
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?? 0?? 255?? 256?????????????????????????
???????????????????????????????????
????? Step1??????? rk???????? hrk???????Step3
??????????????????????????????????3??
????RGB???????????? 256?????????????????
??????????? 12?????????????????? 256????
? 12????1728?????????? rk?????????????????
???????????< 5?????????????????????? 85
?????? 3.4??????????????????????????
? 3.4: ??????????
3.2.2 ??????????
?? rk???? S(rk)???????????? fri j i 6= kg????????
?????????
S(rk) =
X
rk 6=ri
exp(¡Ds(rk; ri)
¾2s
)!(ri)Dr(rk; ri) (3.1)
? (3.1)??? !(ri)??? ri?????????? ri???????????
????????????????Ds(rk; ri)????????????????
???Dr(r1; r2)?????? r1? r2???????????????????
?????
Dr(r1; r2) =
n1X
i=1
n2X
j=1
f(c1;i)f(c2;j)D(c1;i; c2;j) (3.2)
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? (3.2)??? f(ck;i)??? rk????nk????????i???? ck;i??
???????? (k = 1; 2)?D(c1;i; c2;j)?? c1;i? c2;j? Lab????????
???? (3.1)????? rk????????????????????????
??rk???????????
? 3.5: ???????
? 3.5?RC????????????????????????????? 1
???????????? 2????????????????????????
????????????????????????????????????
???????????????????????
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?4? ?????????
BoVW?????????????????????????????????
?????????????????????????????????????
??Ville Viitaniemi??????Tiling Mask [6]????BoVW??????
????????????????????????????Tiling Mask???
????????????????????????????????? Tiling
Mask??????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????BoVW????????????????????????????
????????????????????????????????????
?????????????? 3?????????????????????
????????????????????????????????????
????????????????????????????????????
??????????2??????????????????????2???
?????????????????????????????????????
?????????????????????????????
4.1 ??????????
????????????????????
Step1????? SIFT?????????
Step2??????????????????????????
Step3????????? SIFT???????????????????
Step4??????????????????????????????
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? 4.1: ??????????
? 4.1?????????????????? SIFT????????????
???????????????? 2???????????????????
???????????????????????????????
4.2 ????????
????????? RC????????????????????????
???????????????????
Step1?????????????????Otsu? [13]???????????
?????
Step2????????????????????
Step3??????????????????????????????
?????????????????????????????????
4.2.1 Otsu???????????????
Otsu??????????? 2?????????????????????
????????????????????????????? T??????
???T??????? T??????? 2????????????????
???????
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? 4.2: Otsu??????????
? 4.2??????M ¤N????????????????????????
?????????????? 0?? 255?? 256??????????????
??????????????????????????????????Otsu
?????????T=102????????????????????????
????????????? 4.2????M ¤N ??????????????
I??????? t?????????? 2?????????????????
? t????????????? 1?????????????? 0??????
? k = 0; 1????Nk???? k?????????!k = NkM¤N ???? k??
??????????? ¹k???? k???????????????¹? I?
?????????????????? (4.1)????? t??????????
???????????????????t? 0?? 255???????????
?? g????? t?????? T ????????
g = !t0(¹
t
0 ¡ ¹)2 + !t1(¹t1 ¡ ¹)2 (4.1)
4.2.2 ????????????????
3??????RC???????????????????????????
????????????????????????????????????
????????????????????????????????????
???????????????????
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? 4.3: ????????????
? 4.3??????????????????????RC?????????
?????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
??????????? (? 4.3????)??????????????????
???????????????????????????????
???????????????????????????????????
????????????????????????????????????
???????????????? Step1???????????? 4?????
????????????????????????????????????
????????????????? 4???????????????????
?????? (4.2)??????????? (4.3)????
dstdilate(x; y) = max(src(x+ i; y + j)); i; j 2 [¡k; k] (4.2)
dsterode(x; y) = min(src(x+ i; y + j)); i; j 2 [¡k; k] (4.3)
src(x; y)???????? (x; y)?????????????????????
dst(x; y)?????? (x; y)????????k??????????????k
????????????????????????????????????
??????????????????????? k????????????
???????? k = 4???????????????????
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? 4.4: ???????
? 4.4?????????????????????? 4??????????
0?2?4?6???????????????????????????????
????? 0? 2?????????????????????????????
? 6??????????????????????????????????
??????????????????????????? 6????????
??????????????????????? 4????
4.2.3 ?????????
????????????????????????????? 4?????
????????????????????????????????????
?????????????????????????????????? 10?
???????????????????????????????????
23
? 4.5: ?????
? 4.5?????????????????????????????????
???????????????????????????
4.2.1?4.2.3??????????????????????????????
?????????????????????????????
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? 4.6: ????????????????
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???????????????????????????????????
??????????????2.1.2?? 2.1.3????????????????
????????????????????????????????????
????????
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?5? ?????????????
??
????????????????????????????????????
????????????????????????????????????
????????????????BoVW?????????????????
?????????????????????????????????????
?????????????????????????5.1??????????
??????5.2????????????????5.3???????????
??????????
5.1 ???????????
??????Caltech-101?????????????????Caltech-101?
101???? 9145???????????? 5.1??????????????
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? 5.1: Caltech 101?????
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1??????????? 50??? 800???????????Caltech-101?
? 20?????????????????????????? 20??????
????????? 400?????????????????????????
???????? 5.1????
? 5.1: ?????????
bonsai piano dolphin hawksbill waterlily
car Faces lobster mandolin Motorbikes
pagoda panda ferry hedgehog schooner
skate snoopy pizza sun°ower stop sign
5.2 ?????????
???? leave-one-out?????1????????????? 399????
??????????????????????? 1024???????????
?????????????? Iq????????????????Iq????
????? n?????????????????? p?? (5.1)????
p =
rC
n
: (5.1)
rC???????? Iq???????C??????????????n???
?????????C??????????????? n = 19?????
????? (5.2)????????C?????????? PC ?????
PC =
1
Nc
NCX
i=1
pi: (5.2)
???C?????NC????C??????????NC = 20????pi?
???C? i?????????????????????
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5.3 ???????????
? 20????????????????????????BoVW??????
????????????20?????14?????????????????
??????????????????????????????dolphin???
???hawksbill????hedgehog????????piano??????schooner??
??????waterlily????? 6?????????????????????
??????????? 0.3076??????? BoVW?? 0.2718??????
????????????????????????? FS?????
? 5.2: 20?????????
??? ???????? ?????
bonsai 0.135 0.175
car 0.187 0.295
dolphin 0.222 0.212
Faces 0.445 0.530
ferry 0.145 0.197
hawksbill 0.302 0.285
hedgehog 0.390 0.375
lobster 0.192 0.210
mandolin 0.110 0.135
Motorbikes 0.127 0.132
pagoda 0.147 0.180
panda 0.270 0.280
piano 0.330 0.315
pizza 0.320 0.372
schooner 0.220 0.212
skate 0.255 0.322
snoopy 0.717 0.730
stop sign 0.385 0.675
sun°ower 0.255 0.265
waterlily 0.282 0.255
Average 0.2718 0.3076
? 5.2? 20?????????????????????????FS????
???????????????????????????car????pagoda??
???Faces????????????????????????????hawksbill
???? hedgehog????????????????????????????
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5.3.1 ???????????
? 5.2????? car? pagoda? Faces??????????
? 5.2: ????????????????
????????????????????????????????????
?????????????????????????????????????
????????FS???????????????????????????
????????????????????????FS???????????
????????????????????????????????????
?????? FS??????????
???????????????????????????????????
BoVW?????????????????????????????????
????????
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? 5.3: ?????? FS????????
??????Faces 0021.jpg
???????? ?????
???? ??? ???? ???
pizza 0030 0.49 pizza 0030 0.35
hawksbill 020 0.47 Faces 0012 0.33
Faces 0015 0.47 Faces 0003 0.32
hedgehog 013 0.47 Faces 0020 0.32
hedgehog 014 0.47 Faces 0004 0.32
pizza 0023 0.46 pizza 0022 0.32
Faces 0016 0.46 pizza 0016 0.32
pizza 0022 0.46 Faces 0002 0.32
hedgehog 006 0.46 schooner 019 0.31
lobster 024 0.46 hedgehog 017 0.31
hedgehog 017 0.45 pizza 0020 0.31
pizza 0021 0.45 Faces 0005 0.30
pizza 0016 0.45 Faces 0015 0.30
hedgehog 018 0.44 Faces 0016 0.30
stop 011 0.44 piano 0056 0.29
pizza 0013 0.44 Faces 0001 0.29
pizza 0020 0.44 lobster 024 0.29
Faces 0012 0.44 Faces 0007 0.29
Faces 0003 0.44 skate 0030 0.28
? 5.3?????????????????????????????????
????????????????????????????????????
?????????????????????????????????????
????Faces 0012??????? 0.33??????????? (0.44)?????
???????????????????????????????????
(?)???? (?????)?????????????????BoVW????
????????????????????????????????????
???????????FS????????????????????????
??????????????????????????????
????????????????????????????????
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? 5.3: ????????????????
? 5.3?????????????????????????????????
????????????????????????????????????
????????????????????????????????????
???
? 5.4: ??????????????????
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???????????????????????????????????
??2?????????????????????????????????
?????????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????????
5.3.2 ???????????
??????????????? hawksbill???? hedgehog????????
??????????? hawksbill? hedgehog??????????
? 5.5: ????????????????
???????????????????????????????????
????????????????????????????????????
?????????????????????????????????????
????????FS???????????????????????????
??????????????????????????????FS?????
???BoVW????????????????
???3??????RC????????????????? FS?????
????????????
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? 5.6: ????????????
?????????????? 5.6?????RC?????????????
????????????????????????????????????
???????FS???????????????
?????????????? 3????????
1. ????????????????? FS??????????
2. ?????????????????????????? FS???????
???
3. ??????????????????????FS?????????
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?6? ????????
5???????????????????????????????????
????????????????????????????????????
?????????????????????FS??????????????
????????????????????????????????????
????????????????????????????????????
???????????
????????????????????
? 6.1: ???????
???????????????
Step1???????? SIFT?????????
Step2??????????????????????????????????
????????? 4????????????????????????
??4???????????????
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Step3??????????????????????????????????
???Step2????????????????????????????
??????????????????????????????????
????
Step4?????????????????????????2????????
?? Sf ?????????? Sg??????????? (6.1)?????
??????????????? S??????
S =
Sf + Sg
2
: (6.1)
Step5? S????????????????????
6.1 ??????????
???????????????????????????????????
????????????6????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
??????????????????
? 6.2: ????
? 6.2????????????????????????????????
?????????????????????????????? 1?????
????????????????? 2????????????? 1????
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SIFT?????????????????????????? 2???????
??????????????? 1?? SIFT????????????????
????????? 2? SIFT??????????????SIFT??????
???????? 2???????????????? SIFT?????????
???????????????????????????SIFT???????
???? 1250ms??????????????? 3649ms??????????
2????????????????????????????????????
?????????????????????????????? 2?????
????????????????? 1??????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????????????????
???????????????????????????????????
?BoVW??????????????????? 4270ms?????????
???? 7969ms????
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?7? ??
????? 6?????????????????????????????
??????????? BoVW???????????? BoVW??????
?????????????????????????????????
?? (1) ???????????BoVW??????
?? (2) ????????????????
?? (3) ?????????????????????
7.1 ?????????
?????????????????Caltech-101?????????????
?????????????????????????? 400????????
???????????????????????????????Caltech-101
?? 40?????????????????????????? 25?????
?????????? 1000????????????????????????
????????????????
? 7.1: ?????????
ant bonsai butter°y car crab
dalmatian dolphin Faces fan ferry
gar¯eld hawksbill hedgehog helicopter llama
lobster mandolin metronome minaret Motorbikes
nautilus pagoda panda piano pizza
revolver saxophone schooner scorpion seahorse
skate snoopy soccerball star¯sh stop sign
sun°ower trilobite waterlily wheelchair windsorchair
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7.2 ???????
?????????????????????????k-NN???????
k-NN???k-nearest neighbor algorithm, k-NN????? k??? [14]???
????????????????????????????????????
???????????k?????????????????????????
????lazy learning???????????????????????????
????????????????
k???????????????????????????????????
????????????????????????????????????
????k????????????????????????????????
???????k??????????????k = 1????????????
????????????????????
? 7.1: k?????
? 7.1?? k???????????????????????????????
?????????????????????????k = 3?????????
????????????????????????????????????
?????????k = 5???????????
???????????????????????????????????
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??????? leave-one-out?????1????????????? 999??
????????????????????????? 1024?????????
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????? 24-NN??????????? Iq????????????????
Iq????????? 24??????????????????? p?????
??????
Step1: ??? 24????????? n????? c1; c2; ¢ ¢ ¢ ; cn?????
Step2: n??????????? 24????????????????
Step3: ????? Iq??????? cq??????????????????
p? 1????????????????????? p? 1???????
?????????????????? p? 0????
????? (7.1)????????C????????? PC ?????
PC =
1
Nc
NCX
i=1
pi: (7.1)
???C?????NC????C??????????NC = 24????pi?
???C? i????????????????????
7.3 ???BoVW????
? 40???????????????BoVW???????????????
40?????27?????????????????????????????
???????? ant?????crab?????fan?????llama?????lobster
?????metronome?????????nautilus????????piano??????
revolver?????saxophone??????????schooner????????skate
????????????star¯sh?????? 13???????????????
??? butter°y????dolphin??????scorpion????sun°ower??????
waterlily?????wheelchair?????? 6?????????????????
????????? 0.50??????? BoVW?? 0.45?????? 7.2? 40
???????BoVW??????????????????????????
41
? 7.2: ???BoVW??????????
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? 7.2: 40?????????-1
??? ???BoVW ????
ant 0.32 0.20
bonsai 0.12 0.40
butter°y 0.44 0.44
car 0.36 0.64
crab 0.24 0.16
dalmatian 0.84 0.88
dolphin 0.56 0.56
Faces 0.84 0.92
fan 0.44 0.40
ferry 0.12 0.16
gar¯eld 0.68 0.72
hawksbill 0.08 0.20
hedgehog 0.72 0.84
helicopter 0.12 0.20
llama 0.24 0.12
lobster 0.36 0.20
mandolin 0.12 0.20
metronome 0.84 0.80
minaret 0.16 0.20
Motorbikes 0.16 0.20
nautilus 0.64 0.60
pagoda 0.32 0.40
panda 0.28 0.60
piano 0.72 0.68
pizza 0.44 0.92
revolver 0.04 0.00
saxophone 0.28 0.24
schooner 0.64 0.60
scorpion 0.28 0.28
seahorse 0.16 0.24
skate 0.68 0.56
snoopy 0.92 0.96
soccerball 0.20 0.44
star¯sh 0.84 0.60
stop sign 0.56 0.80
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? 7.3: 40?????????-2
??? ???BoVW ????
sun°ower 0.72 0.72
trilobite 0.56 0.68
waterlily 0.68 0.68
wheelchair 0.60 0.60
windsorchair 0.84 0.88
Average 0.45 0.50
? 7.2?? 7.3?? 40???????BoVW???????????????
????????????????????????????????????
???BoVW??????????????????????????
7.4 ???????????
?????????????????????? BoVW??????????
????????????? 24??????????????????????
?????
? 7.3: ?????
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? 7.4: ?????????????
??????stop 013.jpg
???BoVW ????
???? ??? ???? ???
stop 004 0.44 star¯sh 014 0.34
star¯sh 009 0.41 stop 004 0.34
hawksbill 001 0.40 stop 060 0.33
crab 013 0.39 stop 052 0.31
star¯sh 013 0.39 stop 061 0.31
hedgehog 005 0.38 stop 051 0.27
ant 009 0.37 stop 011 0.25
star¯sh 018 0.37 hawksbill 001 0.25
star¯sh 024 0.37 stop 037 0.25
star¯sh 022 0.36 stop 020 0.25
seahorse 013 0.36 stop 014 0.25
hawksbill 007 0.36 soccerball 006 0.24
scorpion 037 0.365 pagoda 0045 0.24
pagoda 0045 0.36 star¯sh 013 0.22
star¯sh 002 0.36 stop 062 0.22
butter°y 003 0.36 stop 0039 0.22
stop 014 0.35 ant 025 0.22
dalmatian 022 0.35 star¯sh 018 0.22
ant 019 0.35 hedgehog 005 0.22
star¯sh 003 0.34 stop 0018 0.22
hawksbill 018 0.34 scorpion 037 0.22
star¯sh 014 0.34 ant 009 0.22
seahorse 018 0.34 star¯sh 009 0.22
crab 001 0.34 seahorse 018 0.22
? 7.4???????BoVW??????????????????????
?????????????????24?????????????? 12???
?????stop sign?????????????BoVW???????? 2??
??????????????????????????????? 8????
?????
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? 7.4: ??????? 8????
7.5 ??????????????????
BoVW?????????????????????????????????
????????????????
? 7.5: ?????????????????
????????? 512 1024 2048 4096
??? 0.44 0.45 0.50 0.51
??? 0.48 0.50 0.56 0.56
????????? 29/40 27/40 29/40 31/40
? 7.5????????? BoVW????????????????????
??? 40?????????????4??????????????????
?????????????????????????????BoVW????
???????????????????? 4096???????????????
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?8? ???
8.1 ??
????????????????????BoVW????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
???????????????????BoVW??????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????????????????????
????????????????????????????????????
???????????????????Caltech-101????????????
??????????????BoVW????????????????????
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8.2 ?????
???????????????????????????????????
???5??????????????????????????????????
??????RC????? 8.1??????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????
? 8.1: RC??????????????
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????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????????????????
???????????????????????????????????
??????????????
?? 26? 1? 26?
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